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A B S T R A C T   

To frame the substantial prevalence of type 2 diabetes (T2D) as a ‘Modern Preventable Pandemic’ (MPP) and 
present certain replicable policy lessons from the COVID-19 crisis to address it. A literature and policy review 
was performed to analyze data about the COVID-19 and T2D pandemics to establish their multi-factorial health, 
social, and economic impacts. With the global prevalence of T2D tripling in the last two decades, T2D has 
become an MPP largely due to modifiable human behaviors. Certain successful elements of the response to the 
COVID-19 pandemic provide important lessons that can be adapted for the growing T2D MPP. With proper 
education and access to resources, it is possible to mitigate the T2D MPP through focused government policies as 
illustrated by many of the lessons of the COVID-19 pandemic response. Without such government intervention, 
the T2D MPP will continue to grow at an unsustainable pace with enormous health, social and economic im
plications. Immediate action is necessary. The scale of the T2D pandemic warrants a robust response in health 
policy as outlined through eight coordinated efforts; the lessons of the COVID-19 crisis should be studied and 
applied to the T2D MPP.   

1. The ‘pandemic’ awareness impact of COVID-19 

Historically, pandemics have led to major advances in public health 
policy and healthcare. The COVID-19 pandemic beginning in 2019 did 
the same. While fraught with levels of failure and controversy, this crisis 
has led to an unprecedented coordinated global sprint among govern
ment, academia, and industry for diagnostics, therapeutics, and vaccines 
for COVID-19. Indeed, the onset of COVID-19 prompted historic urgent 
action at federal and state levels to waive regulations to increase hos
pital capacity, provide payment for remote care, remove barriers to 
testing and to regulatory approval of new drugs and diagnostics, and to 
greatly accelerate the testing approval of vaccines – to name a few. 

As cases of COVID-19 surged in dramatic fashion, the dull roar of a 
global chronic disease pandemic - type 2 diabetes (T2D) – has continued 
in the background. Over 34 million Americans have diabetes, 90–95% of 
whom have T2D, and 88 million American adults - about 1 in 3 - have 

prediabetes (Centers for Disease Control and Prevention, 2020). Glob
ally, 1 in 10 adults have diabetes (IDF Diabetes Atlas, 2021). 

This article examines the multi-factorial public health T2D 
pandemic, framing it as a Modern Preventable Pandemic (MPP), and 
outlines eight key steps to address it, gleaned from recent lessons related 
to COVID-19. 

2. The vast global scope of T2D 

Globally, according to the International Diabetes Federation, an 
estimated 537 million adults were living with diabetes in 2021, 
compared to 108 million in 1980 (IDF Diabetes Atlas, 2021). Overall, the 
number of adults globally living with diabetes has more than tripled 
over the past 20 years, predicted to increase to 784 million by 2045 
(Fig. 1) (IDF Diabetes Atlas, 2021). 

T2D was long regarded as a disease state associated with high income 
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country (HIC) affluence. However, over the last several decades, pro
found changes in the quality, quantity, and source of food consumed in 
many low- and middle-income countries (LMICs) have led to a sub
stantial prevalence of diabetes across all socio-economic levels of the 
population worldwide (Fig. 2). 

Moreover, the estimated number of people with T2D is proportional 
to population size, with the largest absolute numbers residing in China, 
India, and the U.S. Another 541 million people worldwide have 
impaired glucose tolerance and are considered pre-diabetic, an 
increased risk of developing T2D (IDF Diabetes Atlas, 2021). 

3. Pandemic defined 

The term “pandemic” has been fraught with definitional issues. The 
classical definition is the widespread occurrence of disease that crosses 
international boundaries and affects a significant number of people in 
excess of what normally might be expected in a geographical region 
(Kelly, 2011). The most impactful pandemics in human history are 
attributable to infectious disease outbreaks. Throughout history, infec
tious diseases have been the major cause of death. The rapid spread of 
infectious diseases required an urgent response and provided an effec
tive exhortation to mobilize prevention and eradication. Antimicrobial 
therapies, immunizations, and public health measures in the 20th cen
tury reduced mortality from these infectious diseases by 99 percent 
(Fries, 1983). 

4. The ‘Modern Preventable Pandemic’ (MPP) 

How might we apply the traditional and new responses to a conta
gious, transmissible pandemic to this – what we call the T2D Modern 
Preventable Pandemic? With improvements in public health, prevention, 
and treatment of infectious diseases, mortality has been increasingly 
concentrated in older individuals with chronic conditions. The aging of 
the population has led to a dramatic increase in diseases of lifestyle, and 
the leading causes of death now are cardiovascular disease, cerebro
vascular disease (Dal Canto et al., 2019), chronic lung disease, and 
neoplasms (Leading causes of death). Even while multiple kinds of 
therapy are reducing cardiovascular risk, adults with T2D are at 2–4 
times increased risk for cardiovascular disease and have a 75% increase 
in mortality rate, of which cardiovascular disease accounts for the ma
jority of the excess mortality (Dal Canto et al., 2019). 

Applying the classical definition of a pandemic to modern diseases of 
lifestyle – recognizing that all pandemics have global health, social, and 

economic implications that vary in severity and duration - K.M. Venkat 
Narayan, a CDC epidemiologist, coined the term the “diabetes pandemic” 
(Narayan, 2005). T2D is a prime example of a growing pandemic, 
impacting more than 10% of the global population and costing hundreds 
of billions of dollars each year globally. Yet T2D is rarely regarded, let 
alone termed, as a “pandemic,” even though the health, social, and 
economic consequences are staggering. Indeed, it is important to set the 
context of T2D for purposes of discussion: the combination of increased 
consumption of ultra-processed foods and the convenience of modern 
life have greatly contributed to the increasing prevalence of T2D glob
ally. Distinct from type one diabetes (T1D), an autoimmune disease 
unrelated to behaviors, lifestyle interventions form the basis for pre
vention of T2D (Srour et al., 2020). Further, T2D is often associated with 
major long-term complications including cardiovascular disease, end 
stage renal disease, and an increased risk, if not a potential etiology, for 
dementia and Alzheimer’s disease (Kuehn, 2020). The impact is broader 
than individual health: public health and the international economy are 
deeply affected by the global prevalence of T2D. 

Ironically, while a devastating pandemic such as COVID-19 can only 
be considered “preventable” to the extent that virulent disease spread 
can be mitigated, T2D does not face this specific contagious hurdle. 

5. Diabetes as a global health, social, and economic MPP 

The impact of interrelated health, social, and economic elements 

Fig. 1. Estimated future global prevalence of T2D using a statistical model (IDF Diabetes Atlas, 2021).  

Fig. 2. Snapshot global impact of T2D (IDF Diabetes Atlas, 2021).  
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necessitate rapid mobilization of resources, as it becomes a matter of 
common interest to end a pandemic. This type of response is only 
possible when multiple sectors agree to prioritize a response, which is 
often necessary due to the multifactorial impact of a pandemic (Fig. 3). 
The growing global burden of T2D as an MPP warrants a proportional 
call to action. 

6. T2D is heavily underrated, underestimated, and preventable 

Despite the alarming data surrounding T2D, diabetes often does not 
make major global disease state reports. For example, in the Kaiser 
Family Foundation’s 2019 primer for US global health policy, non- 
communicable diseases ranked tenth among the top 10 global health 
initiatives; diabetes was listed at the bottom of the non-communicable 
diseases category while diseases with fewer patients ranked higher 
(The US Government Engagement in Global Health, 2019). This report is 
yet another example of the vast global underestimation and lack of 
acknowledgement of the magnitude of the diabetes pandemic. 

In an article in the peer-reviewed journal Clinical Diabetes and 
Endocrinology, Dr. Paul Z. Zimmet wrote: 

The ‘Diabesity’ epidemic (obesity and type 2 diabetes) is likely to be 
the biggest epidemic in human history. Diabetes has been seriously 
underrated as a global public health issue and the world can no 
longer ignore ‘the rise and rise’ of type 2 diabetes (Zimmet, 2017). 

While genetics play a role in the development of T2D and the 
potentially stigmatizing nature of the descriptor “preventable” is to be 
considered, such language aptly describes conditions that may not have 
developed if addressed through prevention. For example, few would 
argue today that the eradication of smoking would not dramatically help 
to reduce the incidence rates of lung cancer or cardiovascular disease, 
both of which also have genetic and behavioral risk factors. 

With systemic change at the broader community level, there is the 
potential to prevent the development and associated risks of conditions 
like T2D, dramatically reducing the broad societal impact, thus making 
this modern pandemic largely ‘preventable.’ 

7. The economic burden of T2D 

There is further substantial evidence specifically documenting the 

large and accelerated economic burden of T2D from both direct and 
indirect costs to HICs and LMICs. Bommer et al. defined the absolute 
economic burden of diabetes as “the sum of excess health expenditure 
(direct costs) and the value of foregone production (indirect costs) due 
to diabetes and its complications” (Bommer et al., 2018). This study 
showed current absolute costs at $1.3 trillion, rising to well over $2 
trillion under any scenario (and as high as nearly $2.5 trillion) in less 
than ten years (2030). The authors further assert that the global eco
nomic burden of diabetes in 2030 will exceed 2015 levels by over 85%, 
reaching over 2.2% of global GDP (compared with only 1.8% in 2015) 
(Bommer et al., 2018). 

The COVID cost example is instructive. As Cutler and Summers 
illustrate, the COVID-19 pandemic has been estimated to cost over $16 
trillion from lost GDP and health loss and is considered to be “the 
greatest threat to prosperity and well-being the U.S. has encountered 
since the Great Depression” (Cutler and Summers, 2020). The authors 
assume a relatively modest duration of the COVID-19 pandemic to less 
than two years globally, as economic cost “aggregates mortality, 
morbidity, mental health conditions, and direct economic losses” (Cutler 
and Summers, 2020). 

While the annual direct and indirect costs of diabetes and its com
plications to the U.S. economy are estimated at a much lower, though 
still substantial, $327 billion (Complications), this amount represents a 
growing, long-term economic burden. Existing and forecasted consistent 
growth of T2D should create great concern about the long-term eco
nomic impact. 

8. The uniquely underestimated ‘diabetes multiplier effect’ 

While costs associated with diabetes, cancer, and cardiovascular 
disease are all substantial, diabetes has a unique multiplier effect with an 
unparalleled propensity to lead to other serious, costly diseases. While 
these are traditionally referred to as “complications,” diabetes pre
disposes patients to these high morbidity and mortality diseases that are 
also costly to treat. For example, while the annual economic impact of 
cardiovascular disease (CVD) is $555 billion (American Stroke Associ
ation, 2017) – over $200 billion more than that of diabetes – diabetes 
significantly increases the risk of developing CVD (American Heart As
sociation, 2021). Moreover, not only are adults with diabetes two to four 
times more likely to die from CVD than those without diabetes (Dal 
Canto et al., 2019), the type of CVD present in people with diabetes is 
more likely to be severe, and thus more costly, than in people without 
diabetes (American Heart Association, 2021). 

Beyond CVD, a host of other secondary conditions are commonly 
attributed to diabetes (Tolman et al., 2007), prompting a rapid cascade 
of additional healthcare costs. With increasing links between diabetes 
and Alzheimer’s disease, which costs $290 billion per year alone (and 
growing) (Fact sheet, 2019), diabetes likely acts as a precursor to yet 
another costly and debilitating disease (Lee et al., 2018). 

Furthermore, people with diabetes who contract COVID-19 experi
ence markedly higher mortality than people without diabetes or un
controlled hyperglycemia, including greater risk for death and longer 
hospital stays (Bode et al., 2020). 

9. Current T2D prevention efforts are insufficient 

There is compelling evidence that government intervention pro
grams, primarily those related to lifestyle (food, nutrition, exercise), are 
effective in reducing the risk of T2D (Galaviz et al., 2015). The Diabetes 
Prevention Program (DPP) demonstrated that lifestyle changes alone, 
focusing on diet and exercise, could lower the incidence of T2D by 58% 
in high-risk patients (71% for people over 60 years old) (About the 
National DPP, 2018). DPP, which is covered under Medicare since 2018 
(Medicare Diabetes Prevention Program, 2020), saves Medicare an 
average of $2,650 per person with diabetes enrolled in the program for 
fifteen months (Medicare to cover Diabetes Prevention Program, 2016). Fig. 3. Multi-factorial impact of modern preventable pandemics.  
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Such prevention measures are powerful, as they are far more cost- 
effective to prevent diabetes – or to at least prevent its complications 
– than to treat it. 

Despite strong evidence for the effectiveness of diabetes prevention 
programs, primary care physicians (PCPs) have been reluctant to focus 
on prevention; as frontline providers, PCPs can proactively address 
medical issues before they develop into conditions to be managed by 
endocrinologists. Proactive care for people with diabetes is an effective 
tool in the management of T2D and its complications, yet today the 
preventive, potentially T2D-mitigating role of the PCP is still heavily 
underutilized. Telemedicine for prevention, diagnosis, and disease 
management of T2D by PCPs is also still at a nascent stage. 

The high prevalence of obesity in the U.S. has also contributed 
substantially to this MPP. There is strong correlation between obesity 
and diabetes – 85% of people with T2D are also overweight or obese 
(Bhupathiraju and Hu, 2016). Nearly 40% of American adults were 
considered obese in 2015–2016, up from 34 percent in 2007–2008 
(Hales et al., 2018), with child and adult obesity rates increasing by as 
much as 85% since the 1980s (The State of Obesity: Better Policies for a 
Healthier America). With obesity rates increasing in children, educa
tional programs aimed at younger populations are assuredly even more 
important. The CDC sponsors several community programs aimed to
ward reducing obesity, including improving early care and education 
systems to address nutrition and physical activity, promoting healthy 
food environments in supermarkets, and advancing worksite wellness 
programs (Overweight and Obesity: Community Efforts, 2020). Social, 
cultural, educational, and socioeconomic factors in combination, how
ever, greatly complicate the implementation of successful programs 
targeted at lifestyle modification despite their importance as part of a 
comprehensive prevention strategy. Hence, while prevention programs 
for T2D and its frequent precursor of obesity exist – and some are proven 
effective – they are vastly underused, and their implementation is 
modest at best (Bowen et al., 2018). The lessons are instructive for 
diabetes management programs, which similarly can be efficacious 
when strongly advocated by healthcare leaders. 

As a counterexample, despite the controversy associated with many 
of the COVID-19 prevention programs, they do starkly demonstrate the 
ability of government-academia programmatic activity targeted to 
inhibit disease spread with a substantial level of urgency (Brooks and 
Butler, 2021). To address the T2D pandemic properly, cultural behavior 
change must be a societal focus with a clear sense of individual re
sponsibility and societal understanding and resolve. Such cultural 
adaptation should be fostered through educational programs that 
effectively change those norms that have exacerbated the T2D MPP. As a 
successful example, tobacco campaigns were targeted at education and 
ultimately made smoking less socially acceptable. 

10. Lack of T2D therapeutic awareness and adherence 

The rationale for T2D therapeutic non-adherence varies from patient 
to patient, but major sources of this problem include lack of access to 
adequate care, lack of awareness of the consequences of noncompliance, 
and cost (Morello and Hirsch, 2017). Stigma further reduces therapeutic 
adherence and proper use of insulin (Liu et al., 2017). Insulin is neces
sary for glycemic management in over 29% of people with T2D (Selvin 
et al., 2016), with far more who would likely benefit from insulin 
therapy. While global T2D insulin use is expected to increase from 516 
million 1,000-unit vials to 633.7 million vials per year between 2018 
and 2030 (Basu et al., 2018), studies have shown that over 40% percent 
of patients with T2D decline insulin therapy when recommended. 

11. The relatively modest U.S. Government and private research 
funding for diabetes 

The underestimation of the diabetes MPP is further illustrated by the 
lack of attention from three groups that would naturally step in and 

tackle such a large societal problem: the government, foundations, and 
non-governmental organizations, along with industry in public–private 
partnership. Yet, while this long-standing public health problem war
rants a large, multi-sectoral group of organizations to fight it, it is met 
with relatively modest investment from these core groups. 

Current public investment in research on treatment and prevention 
of diabetes is small relative to the prevalence of the disease. In 2021, 
$1.214 billion of NIH funding will be allocated for diabetes research 
(Estimates of Funding for Various Research, 2021), a small component 
of the $41.7 billion NIH research budget (National Institutes of Health, 
2014). This estimate might not perfectly represent the government in
vestment in diabetes research, but it is indicative of the lack of gov
ernment research focus on diabetes and is consistent with the historic 
lack of growth in diabetes research funding, which was a modestly lower 
$1.1 billion dating back to 2008 (Estimates of Funding for Various 
Research, 2021). 

As an MPP, diabetes is a global public health crisis that has continued 
to grow unabated and should be addressed with the same intensity, 
focus, and collaboration as any other pandemic such as COVID-19. 

12. Eight key replicable actions in the COVID-19 crisis to 
address the diabetes MPP 

The COVID-19 pandemic response, as flawed or controversial as it 
may be or has been, provides important lessons that can be heavily 
replicated to address the diabetes pandemic. Below are eight replicable 
actions from the COVID-19 crisis to address the diabetes MPP.  

1. Focus on diagnostics/testing led by the federal government. 
Of the 34 million Americans with diabetes, 7.3 million (over 20%) 
remain undiagnosed (Centers for Disease Control and Prevention, 
2020). Early identification of prediabetes, followed by appropriate 
education and resources, can halt the progression to T2D and prevent 
or delay years of costly complications (Complications). While this 
will be led by the federal government, solutions will also come from 
state- and community-level interventions and involvement.  

2. Concentrate on direct prevention measure programs led by the 
federal government (e.g., obesity, lifestyle management). 
Programs like the DPP have produced promising results, including 
lowering the incidence of T2D by 58% in high-risk patients (About 
the National DPP, 2018). By increasing the emphasis on how to make 
prevention programs more accessible with greater retention and 
sustained results, the U.S. can reverse the trends of T2D. Similar to 
diagnostics, the prevention efforts will draw on multiple tiers of the 
community, from local to state to federal government programming.  

3. Instill the PCP as the key healthcare provider with broad use of 
telemedicine tools and institute payment reform for appropriate 
reimbursement for prevention, diagnosis, and disease man
agement of T2D. 
T2D is best managed by PCPs with dedicated multidisciplinary teams 
trained in diabetes management and armed with enabling technol
ogy. Effective diabetes management programs that support the in
dividual needs of each patient are critical to preventing or delaying 
complications and improving quality of life.  

4. Improve awareness, access, and coverage of current safe and 
efficacious T2D therapeutics led by industry (including payors), 
supported by federal policy and funding. 
Insulin and other T2D therapeutics such as metformin, GLP-1, 
SGLT2s, and others can substantially reduce the impacts of the dis
ease, particularly those that occur longer-term and induce the “dia
betes multiplier effect.” Providing awareness, access, and 
comprehensive coverage of these therapeutics can substantially 
reduce T2D morbidity and co-morbidities.  

5. Increase insulin adherence for insulin-dependent T2D patients 
substantially through economic means. 
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Many more people with T2D would likely benefit if insulin was 
widely acknowledged as a core therapeutic, accessible and pre
scribed to achieve optimal glucose control (The State of Obesity: 
Better Policies). In particular, the ability to manage T2D more 
effectively with insulin could sharply reduce complications and the 
longer-term costs of diabetes, which far exceed the near-term costs of 
accessible and affordable insulin. Methods of achieving this outcome 
could include insulin affordability programs.  

6. Foster substantial, rapid industry-academia-government 
collaboration for not only diabetes diagnostics and therapeu
tics but management and prevention. 
The expedited and highly public COVID-19 vaccine example of 
government-industry collaboration (as flawed or controversial as it 
has been) clearly illustrates that such partnerships can yield dramatic 
results in a very short time. As Cutler and Summers state with respect 
to the economic cost of COVID-19, “… the immense financial loss 
from COVID-19 suggests a fundamental rethinking of government’s 
role in pandemic preparation… investments that are made in testing, 
contact tracing and isolation should be established permanently and 
not dismantled when the concerns about COVID-19 begin to recede” 
(Cutler and Summers, 2020). 

Similarly, the United States must not only bolster its development of 
diabetes therapeutics and technology but also approach the diabetes 
MPP by investing in testing, education, and prevention programs.  

7. Increase public awareness of the T2D MPP substantially, 
including awareness of its immense health, social, and eco
nomic impacts. 
Though diabetes has a significant impact on the economy and the 
healthcare infrastructure of the United States, it has not received the 
collective action from the public like other diseases, such as COVID- 
19. To reduce the incidence of diabetes at the population-level, 
greater public awareness and education are crucial. By destigma
tizing T2D through education, the public could be encouraged to get 
tested and maintain healthy lifestyle behaviors (Nazar et al., 2015).  

8. Undertake U.S. global leadership to address and defeat the 
diabetes MPP. 
The U.S. has the resources, the authority, and the global standing to 
lead the way on diabetes prevention and management. In an 
important publication from the Institute of Medicine a decade ago, 
the authors presciently wrote about the importance of the global 
health leadership role the U.S. should play: 

At this historic moment, the United States has the opportunity to 
advance the welfare and prosperity of people around the globe 
through intensified and sustained attention to better health… U.S. 
leadership in global health reflects many motives: the national 
interest of protecting U.S. residents from threats to their health; 
the humanitarian obligation to enable healthy individuals, fam
ilies, and communities everywhere to live more productive and 
fulfilling lives; and the broader mission of U.S. foreign policy to 
reduce poverty, build stronger economies, promote peace, and 
enhance the U.S. image in the world (The US Commitment to 
Global Health, 2009).  

Given the substantial global prevalence and economic impact of 
diabetes, United States foreign economic and health policy is inex
tricably intertwined with domestic policies. The alignment of these 
policies allows for benefits that span across the globe and give way to 
improved economic, and humanitarian standings. The U.S. can lead 
the way toward a healthier future for all communities affected by the 
T2D MPP. 

13. Conclusion 

As the COVID-19 pandemic has demonstrated, a coordinated na
tional effort can reduce substantial disease spread to the level of 

pandemic. Mobilization of similar focus, speed, and coordination is 
needed for the T2D MPP. Despite the physical, emotional, and financial 
costs of the diabetes MPP, the current efforts are grossly insufficient. As 
the number of diagnoses of T2D swells, diabetes’ economic footprint has 
also significantly increased and will continue to rise in the long-term. 

This problem can be successfully addressed; the global response to 
COVID-19, as flawed and controversial as it may be and has been, pro
vides important lessons of what can be done. An appropriate T2D MPP 
response requires robust health policy action, strong accompanying 
political leadership, significant public investment, and expanded media 
campaigns. 

By decreasing the burden of the T2D MPP, the multifactorial benefit 
to the economy, the healthcare system, national security and, most 
importantly, the national and global health can lead to reduced mor
tality and morbidity along with a substantial reduction in T2D- 
associated healthcare costs. 
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